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. At the request.of ‘the Alr’ Technical Servlce Gommand,
Army :A¥r: Forces, 'longltudinal-trim tests bof. B 0,.p59-scale
model .of thHe.:XP-55. -alrplane have been pbrformad in. the
Langley 15-foot fred-splihhing thnnsl .-, ahi?u;.revisions
in control -and ‘@irplane: configuration Were tested with
the model mounted on a longlitudinal-trim rig to dstermine
modilfications which would . prevent trim at large positive
and negatlve angles:-of attack. 'The tests showed that trim
at elther erect or inverted flat attituaes could be pre-
vented by.installling large wing tlps with an extension of
each of the wing-tip trimmers  in conjunction with a large
elevator with deflections of +60° on the model when the
stick was free longltudinally. '

. '._-"-l?t""l
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INTRODUCTION

Reference 1 reports that during flight tests of the .
XP-55 alrplane late in 1943, an erect stall was attempted
with landing gear and flaps extended and engine 1dling.
After starting a normal stall recovery, the alrplane
pltched down through the vertical diving attlitude and
continued to pitch untll it reached a condition.of equl-
librium at a negative angle of attack of approximately 90°.
The alrplane. then began to descend vertically at this
attitude. Power -falled.and, as the pilot was unable to
maneuver out.of the flat 1nverted attltude, the alrplane
crashed:: The XP-55 1s a low-wing, canard-type, pusher
alrplane with a large amount of gweepbéack in the wing.

The .possibllity of obtaining trim at elther large negatlve
or positive angles of attack with this airplane was
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previously indicated by spin tests of a model of the
Curtiss-Wright 2,-B airplane -~ a lightweight, full-scale,
flying mock-up of the XP-55 eirplane. As requested by

the Air Technicdl Service Command, Army Alr Forces,

and as recommended in reference 1 by the Accjident Investi-
gation Board, a model of the XP-55 airplane has been
tested in the Langley free-spinning wind tunnel to
determine design modifications that would prevent the
airplane from trimming at large angles of attack.

Several modifications for improving the longitudinal-
trim characteristics of the model appeared possible. The
most promising modification appeared to be that of
increasing the negative value of the pitching moment when
the model was erect and the positive value when the model
was inverted by adding area along the trailing edge of the
wing near the tips or by adding horiszontal fins at the
rear of the fuselage, Similar installations had proven
beneficial on the 24-B model and accordingli, the mein
effort was devoted to improving Gho longitudinal~-trim
characteristics of the model 1n this manner.

The 0.059-scale model was tested on a rig that per-
mitted freedom in pltch in order to determine the effec-
tiveness of numerous modifications in preventing trim at
large angles of attack, Tests were performed with the
elevator free and with the elevator flxed iIn order to
determine the stick free and the stick fixed trim char-
acteristica. Several representatives of the Curtiss~
Wright Corporation were at Langley to witness these tests.

APPARATUS AND METHODS
Model

The 0.059-scale model of the Curtiss-Wright XP-55
canard-type alrplane and the alternate wing tips and ele-
vator used for the tests were bullt by the Curtliss-~Wright
Corporation and were prepared for testing at Langley. A
three~view drawing of the original model (small elevator
and small wing tips) as tested in the clean condition 1s
shown in figure 1. Isading-edge wing-root spollers which
were on the alrplane at the time of the crash were con-
structed and installed by Langley befors the start of the
tests (see fig. 2) from information furnished by the



MR- No. IL5G31 : 3

Curtiss-wright Corporatlon;" . The dimensional character-
istics of the model .were- ndt'checked by langley butl were
assumed to be in accordance with the drawlihgs., The:center-
> of«gravity location of the hirp}ane was obtailned from data
:! furnished by the Curtlas-Wright' Corporation. - Dimensional
~ characteristics of the altplané with the priginal (small)
"“and the alternate (largé) slevator and with the original
(small) and.alternate 1arge) wing tips are. glveit on
table I. ° C s Pi
'l'). .
Photographs of the original model 'in the clean and
landing conditions are shown in figure 3. A comparison
of the original (small) and ‘alternate (large) elevator
and wing tips are shown in figures li and 5, respectively.
Leading-edge wing-tip spollers, a fence .(vertical fin
area on the wing), extensions of the wing-tip trimmers,
end a typical cowl fin - revisions in model configuration
designed in an attempt to prévent trin at large angles of
attack - are shown 1n figures 6 to 9, respectively. The
extenslions of the wing-tlip trimmers were fixed wlth resapect
.to the wing-tip trimmers,
=~ The model was ballasted ‘with lead weights to obtaln
the center-of-gravity locations desired, but the scaled-
down welght and moments of 1nertia were not slmulated.

Wind Tunnel and Testing Technlque

The tests were performed ln the Langley 15~-foot free-
spinning tunnel, a description of which is glven in refer-
ence 2. The model was mounted (ds shown in fig. 10) on
a wire rig which was fixed in the center of the.tunhel.
The rig restrained-the.model about the roll and yawiaxes
at 0° of roll and yaw but e&llowed it to pscillate freely
about the pitgh &xis betwsen angles of attack of 900, ™
Provision was made. for moving the model either forward or
rearward on the rig in.order to change the -longitudinal
location of the axis of rotation with respect to the mean
aerodynamic chord of the model and for moving weights in
the model in order to maintain the center of gravity it’
the axls of rotation. The slevator was mass-balanced for
- these -tests and, unless otherwise specifically noted in'
the tables of Tesults, Was free to float hetween the up
and down stops. S

When placed in the alpr stream, the model rotated'
about the piltch axis until it attained a trim angle of
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. .attack .and then remained fixed at this position. To

+ determine whether the model would trim.at more than one

-. angle ‘of  attack for the configuration being tested, the

model was rotated from the original trim angle of attack

by means of strings attached to the node and tall of the

fuselage. The strings were then released and the model

elther returned to theé flrst trim angle of attack or.
rotated until it reached'a second trim angle of attack.

This ﬁrocedure was continued until all the trim angles of

attack were detarmined for the confilguration being tested.

) The tests were performed at B constant airspeed of
approximately ho feet per second. This alrspeed for the

. model: corresponded- to the approximhte rate of descent of

the aeirplane’ when it was degcending 1n the flat attitude.

The trim- anglee were measureﬂ vieually by means of
a protractor mounted on-a tunnel window which was perpen-
dicular to the pltch axis of the model. Motlon pictures
were taken of most of the tests and, for the first tests,
the trim angles were nlso measured from the motlon-picture
film (accuracy of 119). Measurement by the two methods
agreed within 2°. The trim angles for the remaining tests,
therefore, were measured only visually.

TEST CONDITIONS

Longltudinal-trim tests were performed for. the origl-
nal configuration of the model and for various combina-
tions of the modifications shown on filgures l. through 9.
The conditlons and control deflections tested are indi-
cated in table II. Variations in center-~of-gravity loca-
tlon were made for the clean condition (flaps neutral and
landing gear retracted) and for individual and.combined
conditions of landing gear ‘extended, flaps deflected down,

and ailerone deflected up for trim. '

Flat sillk parachutes having a drag coefficlent of
approximately 0.7 (based upon the canopy area measured
with the parachute spread out on a flat surface) were
ipstalled on the model for a few tests. The wing-tip
trimmers were fixed at neutral for these tests and the
towline of the parachute was attached to the outer tip of
the wing-tip trimmer. The towline was of such length that
the parachute, when opened, would clear the propeller.
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The eleyator, al -the nose-of :the:alkplane >s linked
with the stick 1n such a manner that the tralling edge of
the elevator moves.up.when the stilck moves forward This

.elevatopr,moyement with stick movement 1s°oppositeé to that
" for,conyentional ajrplenes. The stick-mbvement to climb
"Qr, dive;. however, 1s.the same as that:for conventional
airplanes, that is, the stick isa. pushbd forward to dive
and {s pulled rearward teo climb. :

e o :1. .

(R

RESULTS AND DISCUSSION

The results of the longltudinal-trim tests, presented
on table II, show the angleg of attack at which the model
trimmed in the large positive angle-of-attack range; in
the large negative angle-of-attseck range, and in the
region of the normel-flight angle-of-attack range.

Original Configupatipq

-« The results presented.in table IIA show that, in the
original configuration for the normal’ center-of-gravlty
loocation, the model would trim only at 1arge positive and
negative angles of attack when the élevator was free- to
float between its original maximum up (60°) and down (17°)
‘'positions with the elevator tab néutral. Results of
subsequent tests for various other configurations indil-
cated, however, that trim at angles of attack in the-
normal-flight region could have been obtained by a small
deflection of the elevator trim tab. It was noted during
these and the subsequent tests that 'the elevator trailed
with the wind and that it floated up (with respect to the
ground) against the stop when the model. trimmed at flat
erect or inverted attitudes.

The results obtalned for the original conriguration
are generally consistent with the results of tests of the
2~B model and with the resylts reported in reference 1
in that the models and the airplane trimmed at flat
attitudes and at angles- of attack in the normal flight
range. .In addition, the elevator trailed with the wind
and floated up against the stop when the model was
descending at a flat attitude as was the case for the.
21~B model and the xr-ss airplane. ,




6 . MR'No. L5G31

Effect of Leading-Edge Spoilers

Tests were performed to determine the effect on
longlitudinal-trim characterlstics of removing the leading-
edge root spollers. These tests indlcated no effect and
accordingly, the root spoilers. were not reinstalled for
the remainder -of the tests. Tests were also performed to
determine the effect of installing leading-edge wing-tip
spollers and also indicated little effect (table IIB and C).

Effect of Fence

The installation of the fenee, previously designed
by Curtiss-Wright to prevent spanwise flow along the wing,
also ‘had no marked effect on the: longitudinal-trim char-
acteristics of ths model (table IID)

Effect of Elevator Size

The results presented in table IIE show that the trim
characteristics of the model were not appreciably improved
 when' the large elevator was substlituted for the small
elevator. Elevator travel was unrestricted for these
tests. Because of other conslderations of longitudinal
control, the contractor indicated. that the large elevator
1s to be used on the alrplane and the large elevator was,
therefore, used on the model for the remalnder of the
tests.

Effect of Wing Tip Size

Installation of the large wing tips, which was essen-
tlally an addition of area along the tralling edge of the
wing at the tip, tended to prevent trim at large angles
of attack {(see table IIF), Remcval of Hoth wing tips
(portion of  the wing outboard of the fin and rudder)
tended ‘to lncrease the magnitude. of the large trim .angle.

" The Improvement in longiltudinal-trim characteristics
noted when the: large wing tips were  installed can be.
attributed to the fact that the additlon of area along
the tralling edge of the swept-back wing at the tip
increased the negative.value of the pitching moment when
the model was erect and the poslitive value when the model
was inverted and thereby increased the tendency of the
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, .model o trim at icw d1gl8s -of satiack, . Stpilarly, the

adverse  effect observed 'whsn'the wing.tlps were removed

_ean be attribited to & decrieawe inh:the yalue of. the .

pitching moment vaused by the:removal: of: the. tips, .~
. _:- -'-." _-“ i° :..-:.1-..?.= .,. f'.'--- :
Effect of Extensions or-thh:Wing-mip Trimmers
The preceding results indicated that a further addi-
tion of area along the tralling edge of the wing at the
wing tip might be desirable and, accordingly, extensions
of the wing-tip trimmers were lnstalled and tested on the
model. The results 6f these:tests are presented on
table IIG. ' o oo e :

Installation of the 5/8-inch (model-scale) extensions
of the wing-tip trimmers had a marked beneficlal effect
on the longitudinal-trim characteristlcs. when the large
elevator was free to deflect between +60°. with the ele-
vator tab 25° up. The model .would now trim only at angles
of attack in the normal-flight range.for the normal center-
of-gravity location. TInstallation of smaller extensilons
of the wing-tip trirmers (3/B-inch model-scale) also
improved the trim characteéristics.but would not always
prevent trim at large positive or :negative angles of
attack. .

Effect of :Cowl Fins

Inasmuch as the rearward portion of the fuselage and
the wing tips are approximately. the same dlstance behind
the center of gravity, tests were performed to. determine
whether cowl fins (horizontal fin area on the sldes of
the rear portlon of the fuselage) would also.preyvent trim
at large angles of attack. Installation of the 2- by
Li=-inch (model-scale) cowl -fins prevented trim at large
posltive and negative angles of attack for the normal
center-of-gravity location (table IIH). Tests performed
with 1~ by L~inch or smaller cowl fins installed on the
model showed that fins larger than 1 by 4 inches (model-
scale) were required to prevent trim at large angles of
attack. Inasmuch gs the ocowl fins were believed imprac-
ticable because of the excessive.slze required on the
alrplane to prevent tiim at large angles of attack, tests
were not performed to determine.the optimum .cowl fin.
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The regults of these tests sre also generally con=-
sistent with those obtained with the 2;-B model. Install=
ation of small cowl fins had no appreciable effect on the
trim characteristice of the. 2}-B model, whereas it would
nose over into a steep dive after the spin rotation
stopped when wing-fuselage filleta (essentially large
cowl fins) were inatalle

Effect of Parachutes Attached to the Wing Tips

An attempt was then made to prevent trim at large
angles of attack by attaching 6.4-foot (full-scale) para-
ehutes to the wing tips with 3.5-foot (full-scale) tow-
linea. Although the installation of the parachutes on
the wing tips considerably reduced the magnitude of the
trim angle, the results in table II I show that larger
parachutes would be required in order to prevent trim at
angles of attack other than those in the normal-flight
range. Inasmuch as appreclably larger parachutes could
not be inatalled on the alrplane because of the danger of
the parachutes fouling with the propeller, tests wers not
performed to determine the minlmum slze of parachute
required to prevent trim at any but arngles of attack in
the normal-flight range.

Effect of Center-of-Gravity ILocation

The results presented in table IIJ show, as could be
expected, that moving the center of gravity forward
improved the longltudinal stability of the model (pre-
vented trim at large angles of attack) and that moving
the center of gravity rearward impailred the longitudinal
stabllity. It 1s not feasible, however, to move the
center of gravity forward on the alrplane.

. Effect of Elevator Deflectlon

The trim characterlstics of the model with the small
wing tips installed were not appreclably changed when the
elevator deflection was increased from the original
deflections of tralling edge 17° down and 60° up to.
trailing edge 60° down and 60° up, or when all restric-
tions on elevator travel were removed with elther ths
large or small elevator installed. (Results on table IIK.)
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A marked benefilcial effect was :observed (as previously
noted), however, when the large elevator was free to
-deflect-between +60° with the elevator &b 'neutral and when
the large wing tips with the .5/8-inch (model-scale’)
extensions of. the wing-tip trimmers were:instaliled: on -the
model. For thils. configuratlion, the model trimmed only in
the normal-flight angle-of—attack range fer-ﬁhs normdl
oenter-ofrsravity location. * _
- 1 i ) I- N b

Reaults of tests performed'with the: 1arge elevater
fixed at 60° up and. at 60° down when the lar'ge wing tips
with the 5/8-inch (model-scale). extensions of ‘the wihg-
tip trimmenrs were. installed are alsc presented 1ln o
table TIK. When-the tralllng edge of the elevator was-
60° up, the model trimmed at large negative but not large
positive angles of attack and, converssly, when the ale-
vator was 60° down the model trimmed at large:positive
but not large negative angles of attack. These results
indicate that the -alrplane will nose down into a dive -
from either erect or inverted attitudes when the elevator
1s full up with respect to the ground.

It was noted during the teats for conditions where
the model trimmed both at large angles of attack and at
angles of attack in the normalsflight range, that when
the model was moved from trim-in the normal-flight range,
1t generally pltched to trim at a large positive or -
negatlive angle of attack regardless of whether the ‘ele-
vator was flxed or free. It was obderved, however, that
the model could be moved appreciably farther from lts
trim angle of attack in the normal-flight range before
pltchlng to trim at a large angle of .attack &nd that the
movement to the large - -trim angle of attack was considerably
slower when the elevator was free than when the élevator
was fixed. These results indlcate that the modél wds more
stable with the elevator free (stick free) than with the
elevator fixed (stick fixed)

It was reported 1n reference 3 that the XP-55

.- ailrplane was longitudinally stable stick free but was
longitudinally unstable:stick fixed.” The results of

the present teats are not in complete agreement with -

these results but do .check them gualitatively in that

the XP-55 model was longltudinally steble in the normal-

flight range for more configurations with the stick free
than with the stick fixed.
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Effeot of Elevator Tah Deflection

The results on table ITL show that the setting of
the elevator tab was an important factor in determining
the sign of . the large angle of attack at which the model
trimmed. As previously noted, the model trimmed at either
erect or inverted flat attitudes when the elevator tab
was neutral. When the tab wds set up, however, the model
generally trimmed at large positive but not large negative
-angles of attack and, conversely, when the elevator tab
was set down, the model generally trimmed at large negative
but not large .positive angles of attack. These results
can be explained .by the fact that. deflection of ‘the 'tab
caused the elevator to float up or ‘down depending on-the
deflection of the tab. The effect of this elevator -:
deflection was the same as that gbserved for the elevator
deflection tests presented in; table IIK. It appears
therefore that the.pllot in the aiy lane can use the sle-
vator trim tab to aeeiet in prewept trim at flat atti-
tudes. CE

O -
~ ! .-_-'\'_",

Effect of Aileroq Deflectione

The reeulte on table IIM ehow that the magnitude of
the large trim angles of dttdack was reduced when cowl fins
were.installed and. the allerons wepe eet down together,

- the reduction in magnitude becoming more prondunced as
the center of gravity moved forward. Trim only at angles
of ‘attack in the normal-flight range could not be secured
by setting allerons together, hnwever, without forward
movement of the center of gravity. There was no appre-
ciable effect on the longitudinal-trim characterlistics of
deflecting ailerone differentially - moving the stick
laterally. . )

Effect of Rudder Deflections

-,
[l

mhe reeulte preeented on table IIN. show that def'lec-
tions: of- the .rudders had no’ appreciable effect ?pon the
longitndinal-trim characterietics of the model.

. . « o, L i
" LR 'J'-!.- : - LI ) v

0 Rrtect.of Wips-Tip-Tnimmer Dpriégiions

-1

Tests performed with thé wingétig t#1fmbis” set f
together at various angles between Li5° up and ;5° down
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showed that the magnitudé of the trim angles could be
changed, but that trim at large angles -of attack could
‘not” be’ prevented by defléctions-of  the -wing-tip trimmers
- (see table IIO).

Effect of Flaps and Landing Gear

The results of the tests performed -to determine the -
effects of individual and combined -deéflection of the flaps
and extension of the landing gear are presented in
tables IIP, Q, and R, . There was llttle effect of setting
the flaps down or of extending the landing gear either -
individually or together when the extensions of the wing-
tip trimmers were not installed on the model. Some of
the results presented show that the model trimmed at large
positive angles of attack when the flaps and landing gear
were retracted and at large negative angles of attack when
the flaps were set down and the landing gear was extended.
It will be noted, however, that the setting of the ele- .
vator tab was also changed from up to down for these tests
and the change 1n the sign of the large trim angle can
therefore, as previously noted, be attributed to the change
In elevator tab setting. These results of the flap and
landing gear tests are also in agreement with those
obtained on the airplane. The pilot reported in refer-
ence 1 that neither extending or retracting the landing
gear nor deflecting or retracting the flaps had an appre-
clable effect on the trim angle of the alrplane when it
was descending in the flat 1nverted attitude.

Extending the landing gear alone when the extensions
of the wing-tip trimmers were installed decreased the
tendency of the model to trim at large positive angles of
attack. Setting the flaps down when the extensions of
the wing-tip trimmers were installed lncreased the tend-
ency of the model to trim at large negative angles of
attack. Setting the allerons up for trim decreased the
tendency of the model to trim at large negative angles of
attack. The reduction in trim at large negative angles
of attack 1s caused by the positive pltching moment con-
tributed by the allerons in the up position. With the
5/B-inch (model-scale) extensions of the wing-tip trimmers
installed, there was less tenderncy to trim at flat erect
attltudes when the model was in the landing condition than
when the model was 1in the clean condition. This decreased
tendency of the model to trim-at large positive dngles of
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attack when it was in the landing condition can be attri-
buted to the negative pitching moment contributed by the
flaps and landing gear.in the extended position.

Final Configuration

The results of the preceding tests indicated that
the longitudinal-trim characteristics-of the model were
generally satisfactory when both the large elevator with
deflections of +60° and appropriate tab deflections and
the. large wing tips with the 5/8-inch (model-scale) exten-
sions of the wing-tip trimmers were lnstalled. A com--
parison of the original model and the model so modified
is shown on figure 1l1l. Inasmuch as the preceding revision
in airplane  configuration was considered practicable by
the contractor for flight yse, tests were performed to
determine whether the longitudinal-trim characteristics
of the modified model would be satisfactory for all .
alleron-elevator. configurations. Reaults of . these tests
are presented on table IIS. :

There was no appreeiable effeot of 1ateral deflection
of the stick for any longltudinal deflection of the. etick.
When the stick was neutral longitudinally,"the. model -
trimmed at large positive and negatlive angleés of attack
as well as at angles of attack in-the:inormal-flight range.
The model trimmed elther at angles of attack in the normal-
flight range or at .large positive or ‘negative 'angles of
attack, depending upon the longitudinal. location of the
stick, when the stick was full back or full forward longl-
,tudinally. When, the. stick was free..longitudinally, the
model .generally trimmed anly .at angles .df attack in the
normel-flight range. These-results.indlcate that. if the
XP-55 airplane attainsg flat attitudes, the glevator willl
trall with the wind and float up .(with. respect to the
ground) against the gstop -and, inasmueh ds the elevator:1is
in the nose, the airplane will ‘then nose down into.a dive.
If the stick 1s free longltudinally, the airplane will -
trim only at angles of attack .in the normal-flight range
and the pilot will be able to regain control. .

CONCEUSION

The results of the longitudinal-trim tests of a.
0.059-scale model of the XP-55 alrplane indlcate that the
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alrplane will not trim ‘at fIht.'attitudes when the stick
1s free longltudinally if the large wing tips with an
extension of each of the wing-tip: trimmers and a large
alevator -with derleutions o.f. téoe,az'e' installed.on .the:
airplane. - . Y b N et : .

[ ’-rr- Ve
Langley Memorial Aeronautical 'Laboratory
32" National Advisory ccmnit‘tee for Aei-ongutiqs Lot
- -Langley Fleld,.Va,

. - -

v L
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TABLE I.~ DIMENSIONAL
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L
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n
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ine
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Leading edge of root chord rearward
of nose of airplane, ft « « ¢ o« + « o s ¢ o o o o o

Alleronss

Area rearward of hinge line, percent of wing area (with

Span, percent of wing semispan (with large wing tips) .-
Chord, percent of wing chord

Flapss

T’pe * ® B 4 @ ° e & B O ¢ & 0 e e * s 4 s e e @ o
Chord » Pt 6 ¢ @ e 2 0 6 ¢ o o 5 o« o » ¢ o a @« o « & a
Span, percent of wing semispan (with large wing tips)

- e

e o & 2 0 0 e 0 9 .0 e p e e 2 s 2 e e a 29.58
4 % o 8 & * 4 6 e 2 .2 .9 8 e o 8 B s 8 s » ~c 10.0
» « o With large wing tips VWith small wing tips
- R J ® * - - - s - * hl.oz ‘ u.o 57
e e v s v e e s o s 213.2 - 208.3
e o s s+ o s C=W 6500-0015 C-W 6500-001%
e o o o s o C=W 6500-0015 c-¥W 6500-0015
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ry deg e & & 0o @ o 9 28.5 2805
deg e o o & ¢ o o o L‘.os Ll.as
@ *o o & ¢ o 5.88 5.88
» L] . L J » . . 67. 67.69
- - L d . * 1 ] R d 62.88 61.08
11.23 - 11.23

large wing tips) .;. 7.1
s » o . » s = » R A 3&-&3
e 6 o B 4 & S 6 5 & 6 ©° & 0 0 -‘ e o & 9 o EJ 20‘00
® 9 e B & e 6 ° * B @ P Spllt
e o ¥ 8 6 B e @ ® s s @ 1.11
e e o 8 % e e e e » s e 31 72
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1¢5567T *ON MW



TABLE I.- DIMENSIONAL CHARACTERISTICS - Concluded

Large horlzontal tail surfaces:

Total &rea, Sq Tt o o o o o ¢ o o o 2 o s o o 5 o s o o » & s » o
.Spany e ¢ 8 e o & @ ® & & & & o ® e @ . . e o o
Distance from normal center of gravity to elevator hinge line, ft .
Tab chord, percent elevator chord « « « o ¢« ¢ o ¢ o « 4 o 0 ¢ » « =

Small horizontal tail surface:
Total area, sqg ft « « « ¢ o &
Span, ft a s 5 o o e o = s

® © ® & e ° & ® s & o 5 8 © o o s ¢ »
e o o * e o ¢ o & & & & S & ¢ ¢ & &

Vertical tall surfaces:
Total exposed area, 89 ft « & ¢ ¢ o ¢ o o« o &

Fin area forward of hinge 1Ine, 8 ft ¢ o o ¢ ¢+ o o« o v ® ¢ o s = &
Rudder area rearward of hinge 1ine, 3 ft o« o o o ¢ ¢ o ¢ ¢ ¢ & « &
Rucdder area, percent of exposed vertical tall area . . ¢« ¢ ¢ o «
Over“all height, ft v o ¢ o o @ ® ® o 8 6 » 6 & © & ° 8 8 6 @& o e @
ASpPCt retio 4 ® 8 & ® s & ® s @ & & & ® + 6 ® e 8 a s & e &6 & a @
Diztance from normal center of gravity to rudder hinge line, ft . .
Distance from rudder hinge line to plane of symmetry, b i J

NATIONAL ADVISORY.
COMMXIJTEE FOR AERONAUTICS

¢ o o # ¢ o o o

o ® a &
* » 9

e & ¢ & & 0 &

21, 52
11.31

115.95

25,00
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TABLE II - LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

*ON HW

12961

Model configuration Trim angle of attack
{deg)
e . ) Center-of-| €owl fin
Aileron |[Wing-tip |gjevator Elevator Wing . Flap gravity size Normal
Rudders | deflectior YFiMMer lgqefiection tab Blevator|( ;| Landing gerjection| location {in., Modifications Large Large flight
{deg) [deflection, (deg) deflection size size gear {deg) {percen model- positive | negative !
tdeg) {deg) M.A.C.) | scale) range
A, Original configuration-. .
Neutral [¢] 0 {a} [ 0 l Small I Smalll Up I 0 ) 11.7- l Nene- . l ’ None | 58 I 70 I {b)
B. Effect of leading—edge root spoilers '
Neutral 10 up 0 {e) 0 Large Small] Down 45 down 11.7 -34- by 4 |Spoilers installed| (b) 28 (b)
(fig. 21
. Do-- 10 up 0 - (c) 0 2 do ~ | ~de~ -do- +| 45 down - 1.7 . - % by 4 None (b) 32 . (b)
* Do-- | 10 up 0 te) 0 -do- | <do-s{.-do- | 45 down: 18.0 |§ by 4, |Spoilers installedl g | 39, i {b)
.o - S i . 1% (fig.-2) R R
Do-~ 10 up | .o ’ te) [¢] ~do- -do-"| -do- 45 déwn * | " 1850 * i’—‘ by 4 None - -1 65 - 35 . .1 . tb)
% hd b | L] s - o 3 =z " N -
C. Effect of leading-edge wing-tip spoilers * T s tr
N Neutral 0 0 {c) . 25 up ‘Large' Smalll Up 0 - 11,7 None |Spoiler 1 in- | &1 ° 64 - | -2
oo SRR B I R A N N PR stalled (fig, 6).| . | T
Do-- 0 o .. {c) 25.up . =do~~ | ~do- -do-~ [ 11.7 ~do~ | Spoilers 1 and 2 61 No.test 0
; : . : s et e e e b e e stalled (fig. 63 | - . A
. Do-- 0 . [o} C e} C ] 25 up - =do-. | sdo-.] -do-,| O, . 11,7 . |, ~do- Spoilere removed 59 62 - -2
. ’ . L . D. Effect of & fence .
Neutral o] o] (c) 25 up Large |Small| Up 0 11.7 %by 4 Fence installed 53 {(b) -1
. : (fig. 7}
Do-- 0 - (o} 1 Tte) ¢ |f 280up* | «do— | edo~| ~do-e| s O . 17 -i—by_A | None N 57 (b} -1
e v e . o
y . : . » - - Py N . . .
Do-- 0 0 (e? 25 up - “do~" | 2do~"| Sdo-"] g |- 1k7 - + None 4 Fence .insfalled .| 62 , -62 .0
. . ) L. . . (fig.7) .o 3
Do-~ 0 0 fe) - - 25 up | ~do- | -do-| -do- 0 11,7 ~-do- None 59 -62 -2
E, Effect of elevator size
Neutral 0 0 - o “small |small| Up “| "0 - [ 1r7 Jivya { ¢ -Nowre - <] (b) . |22,32.].(b)
Do-- o] o] (d) . - - o . Large —~do- | ~do~ | 0 . b 11.7 1by 4 |_ ~do- {(b) 28 (b)

2Free, from trailing edge 17° down to 60° up S e e v A e e
PModel did not trim in this angle-of-dttack Pangeé * - R e . e . . .. .
CFree, from trailing edge 60° down to 60° up. . .

dF‘ree, no stops

NAYIONAL ADVISORY *
S © . COMMITTEE TOR AERONAUTICS
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TABLE II- Continued.
LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim angle of attack
deg)
. Center-of-|Cowl fin
Aileron | Wing-tip | gjevator | Elevator Wing . Flap gravity size Large | Large | Normal
Rudders [deflection triMmer fqerjection teb Elevator| ;" ilanding|gefiection| location tin,, Modifications |pogitive|negative| flight
{deg) [deflection| "r4eq) deflection 8lze |gigze gear (deg) {percent | model- range
{deg) (deg) M.4.C.) | scale)
F. Effect of wing-tip size
Neutral 0 0 {e) 25 up Large Large Up 0 11.7 None None 55 (b} -2
Do-- 0 0 {c) 25 up -do- Small | -do- o} 11.7 -do- -do~ 61 (b) -3
Do~ 0 0 {c) 25 up -do- -do-| -do~- 0 11.7 ~do- ~-do- 59 62 -2
Do-=~ o} 0 (e) 25 up ~do- Large | -do~ o} 11.7 ~do- -do~ 63 {b) -2
Do-- 0 0 le} 25 up -do- Small | -do- 0 11.7 -do- ~-do=- 64 60 -1
Do-- 0 0 (d) o} Small Large | -do- 0 11.7 ~do=~ -do~ 58 - 68 {b)
Do-- 0 0 {d) 0 -do- Small | -do- 0 11.7 -do- -do- 59 62 (m
Do-- o} 0 {e) 25 down Large Large | -do- 0 11.7 -do- ~do- (b} 54 ~-14
Do-- 0 [¢] (e) 25 down -do- Small | ~do~ 0 11.7 -do- -do- 58 . 52 -10
Do-- 0 0 {e) 25 up -do- Large | ~do- 0 14.8 -do- -do- 65 (b -2
Do~- o} 0 {e) 25 up -do=- Small | ~do— o} 14.8 -do~ -do- 64 65 -2
Do-- (¢} 0 (c) 25 down -~do- Large | -do- 0 14.8 -do- ~-do~ (b) 58 (b}
Do-- 0 ] {c) 25 down ~do- Small | -do- 0 14.8 ~do- ~do- 68 64 (b)
Do-- 0 0 {c) 25 up -do- | -do-| -do-. 0 1.7 |3 by 4 -do- 57 by | -1
Do-- 0 0 (e) 25 up ~do- None | -do-~ 0 11.7 % by 4 ~do- 64 (b) {b)
Do-- 0 0 (e} 25 up -do-~ Large | -do- 0 11.7 None ~do=- 59 62 -2
Do-= 0 0 (e) 25 up ~do- None| -do- 0 11.7 -do- } -do- 58 74 | (b}
| G. Effect of extensions of the wing-tip trimmers !
Neutral o] 0 (e) 25 up Large Large Up 0 11.7 None None 63 (b} -2
Do-- 0 o] {e) 25 up -do~ -do~| -do- 0 11.7 -do- g—-in. extensions (b} (b} +2
: installed(fig, 8} .
Do~-- Q 0 {c) 25 up -do- -do-| -do- 0 11.7 -do~ None 55 (b) -2
Do-~ ¢} 0 {c) 25 up -do- ~do-| -do- 0 11.7 -do- %-in. extensions {b) (b} -3
installed(fig. 8) .
Do-- 10 up 0 (e) 25 up ~do- -do-| Down 45 down 11.7 ~do- None 64 (b) -6
Do-- 10 up 0 {e) 25 up ~do- ~do- | -do- 45 down 11.7 -do~ -g-in. extensions {b) (b} -8
installed(fig. 8)
Do~-~ 0 0 {c) 25 up ~do~- -do- Up 0 11.7 -do- ~do- {b) (v -3

b .
Model did t trim in thi le-of-attack range

c " : :ng * o ane NATIONAL ADVISORY
Free, from trailing edge 60° down to 60° up COMMITTEE FOR AEROAUTICS
dFree, no stops

€Pree, from trailing edge 60° down to 70° up

*ON YR
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LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

TABLE 1X- Continued.

Model configuration Trim angle of attack
(deg)
Wing-tip Elevator . Center-of~ Cowl: fin
Alleron Elevator Wing Flap gravity size
tri tab La; Large Normal
Rudders |{deflection| defrlen::n;.ej.[;m deflection defl:ctlon Elewilabor tip Laned::g deflection| location (in., Modifications pos_‘_t;gﬁ,e nega;'.lve rl;g'ht,
{deg) {deg) (deg} (deg) slze size g (deg) {percent model- range
M.A.C.) scalel
G, Effect of extensions of the wing~tip trimmers. (Continued)
Do-- 0 0 (e) 25 up -do- -do- | -do~ 0 11.7 ~do~ g—-in. extensions 57 (b) -2
installed(PFig.8)
Do-- 0 0 {c) 25 up -do- ~do~| -do- o] 11.7 ~do- ~do- {b) {b) -4
Do~-- 10 up 0 (c) 25 up ~-do- -do~ | Down 45 down 11.7 -do-~ B.in. extensions (b (b) -8
installed(Fig.8)
Do-~ 10 up 0 (e) 25 up -do- -do~ | ~-do- 45 down 11.7 -do- g--in. extensions 45 {b) -6
installed(Fig.®)
Do-~ 10 up 0 (e) 25 down ~do~ ~do- | -do~ 45 down 11.7 -do- -do- tb) 38 -14
Do-- 10 up o] (e) 25 down -do- ~do- | ~do- 45 down 11.7 -do- None {b) 49 -17
Do-- 0 0 {e) 25 up ~do~ ~do-| ~-do- (o} 11.7 -do- £-in. extensions (b) (b) -2
8 installed(Fig.8)
Do-- 0 0 {e) 25 up ~do- -do~| ~do- 0] 11.7 -do~- None 64 (b) -2
Do~= 10 up 0 {ci 25 up -do- -do-| -do- 45 down 11.7 %by 3% g—-in. extensions {(b) (b} -7
installed(Fig.8)
Do-~ [o} 0 {e) 25 up ~do~ ~-do~ Up 0 14.8 None None 65 (b) -2
Do-- 0 o} (a) 25 up ~do- -do-| -do- 0 14.8 ~do~ ~ ~in. extensions 54 (b) 1,-2
8 installed(Fig.8)
Do-- 0 4] {a) 25 up ~do- -do~| -do- 0 14.8 2 by 3%— -do- (b} (b) -2
Do-- o 0 fa) 25 up -do~ -do~| -do- 0 14.8 2 by :’:é 1-in. extensions {b) (b} -1
4 | installed (Rig.8)
H. BEffect of cowl fins
Neutral ¢} 0 (d) 4} Small Large Up 0 11.7 None None 58 58 {b)
Do-- 0 o] (d) (¢} -do- -do-| -do- 0 11.7 2 by 4 -do- {(b) (b) -6
Do~ 0 ¢} (d) 0 -do~ ~do-| -do- 0 11.7 1 by 4 -do- 45 (b) -8
Do-- 0 o} {c) 0 Large Small| -do-~ 0 11.7 7 by 4 -do- 55 30 {(b)
16
Do-- 0 (e 0 -do- | ~do-| -do- 0 11.7 f%by 4 ~do- 55 a7 | (v)
Do-~ 0 0 {c) 4] -do-~ ~do-| -do- 11.7 «Z—by 4 ~do~ 50 30 (b}
8Free, from trailing edge 17° down to 60° up NAl‘:'!l’oE:Al':IADv'salnﬂv’lCS
bModel did not trim in this angle-of-attack range
CFree, from trailing edge 60° down to 60° up
dFree, no stops
€pree, from trailing edge 60° down to 70° up

L K}
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TABLE II- Continued.
LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim anﬁeg‘;f attack
e
Wing-tip Elevator Center-of-| Cowl fin|
Alleron - Elevator Wing i Flap gravity size . rmal
Rudders | deflection| tFimmer fgeflection tab Blevator| ¢y, (Landinggeriection| location {in., Modifications J:ﬁgien:ﬁsgie E& nt
(deg) [deflection} “(4eq) deflection} size |gy,e | gear (deg) (percent | model- pe & &
(deg) (deg! M.A.C.) | scale) range
H. Effect of cowl fins. (Continued)
Do-- 0 0 (el 25 up -do~ |-do- | -do- 0 11.7 None ~do- 59 62 . | -2
Do-- 0 0 (c) 25 up -do- |-do- | -do- 0 11.7 i’-by 4 -do- 53 (b} | | -2
Do-- 0 0 {c} 25 up ~do~ -do- -do- 0 11.7 None ~do~- 62 62 0
Do-- 0 [} {c) 25 up -do- ~do~ ~-do- ¢} 11.7 % by 4 -do- 57 {bi . -1
Do-- 0 0 (f) 25 down -do- -do~ ~do- 0 14.8 None -do~ 65 60 (b)
Do-- 0 0 (f) 25 down -do- | -do- | -do- 0 4.8 [2by4 ~do- (b} 4 (b}
Do-- 0 ] {a) 25 down ~do-~ Large| ~-do~ 0 14,8 None Ji-in. extensions {b) 52 ' {b)
8 installed(Fig.8)
Do-- o 0 (a) 25 down -do- |-de- | -do- 0 14.8 %by 3% -do- (b) 26 | -18
Do-- 0 0 ta) 25 up -do- |-do- | -do- 0 14.8 None -do- 54 | o
Do-- 0 0 {a) 25 up -do- |~do- | -do- 0 14.8 2 by 3% -do- (b} th), | -3
Do-~ 0 0 {a) 25 up -do- | ~-do- | -do-~ 0 14.8 2 by 3 % 1-in, extensions (b) (b) ~1
installed(Fig.8)
Do-~ 10 up 0 (el 25 up -do- |-do- | Down 45 down 11.7 None {2 _in. extensions | 45 (b}, | -6
installed(Fig.8) E
Do-- 10 up 0 tc) 25 up -do- |-do- | -do- | 45 down 1.7 i- by 3% ~do- (b) tp1: | -7
Do~~ 10 up g (c} 4] -do~ Small| -do~- 45 down 18.0 fby 4 None 60 39 - (v)
I. Effect of wing tip parachutes. j
Neutral 10 up 0 (c) 25 down Large Large| Down 45 down 14.8 None 6.4~feet, full- (b} 36 (b)
scale, parachute =
attached to left e
wing tip
Do=-- 10 up 0 (c) 25 down ~do- -do~ ~do- 45 down 14.8 ~do- 6.4-feet, full- {b} 32 {h) =
‘ scale, parachute : o
attached to each N
wing tip .
Do-- 10 up . 0 (e} 25 down -do- | -do- [ ~-do- 45 down 14.8 -do- Parachutes (d) 51° (b} —
removed ™
8free, from trailing edge 179 down to 609 up AUQSORY ’g:
b NATIONAL \
Model did not trim in this angle-of-attack range
8 ¢ COMMITTEE FOR AERONAUTICS. -

Crree, from tralling edge 60° down to 60° up
®rree, from trailing edge 50° down to 70° up
fpree, from trailing edge 70° down to 70° up



TABLE II - Continued.

LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim angle of attack
{deg)
i i 3 Center-of-| Cowl fin
Alleron Wing-tip { gjlevator | Elevator El Wing R X Large Large | Normal
i evator Landin Fla. t i
Rudders deféect).ion detfrllen::n;,eiron deflection dertlajelZ:uon si:eo tip a:ear g deflelc)tion l%rcz.vt.lioyn (Einz_e, Modifications [positive | negative| f1ight
€g {deg) tdeg) (deg) slze (deg) {percent | model- range
M.A.C.) scale)
J. Effect of center-of-gravity locatlion.

Neutral 0 0 0 0 Small Smallf Up 0 -7.1 None None (b} (b) -9
Do-- 0 0 [¢] 0 -do- -do- | -do- o} -0.8 -do- -do~ 54 53 -11
Do-- 0 0 (d) 0 -do- -do- | ~do~ 0 -7.1 -do~ ~do- (b} (b) -8
Do-- 0 0 (d} 0 -do- -do~ | -do- 0 -0.8 ~do- -do- (b} (b) -8
Do-- 0 0 (d) 0 -do- -do-{ -do- 0 11.7 ~do- -do- 59 62 {b)
Do-- 0 0 (e) 25 up Large | -do- | -do- 0 -0.8 % by 4 ~do- (b} b} -3
Do-~ 0 0 (c) 25 up ~do- ~do- | -do- 0 5.5 %-by 4 -do- 25 (b) -2
Do-~ 0 0 (c) . 25 up -do- ~do- | ~do- 0 8.6 % by 4 -do- 37 (b) -3
Do-- 0 0 (c) 25 up -do- -do- | ~do-~ 0 11.7 % by 4 ~do~ 57 (b) -1
Do-- 0 0 {e) 25 up -do- | -do-| -do- 0 18.0 % by 4 -do- 65 | (b) 0

K., Effect of elevator deflection,

Neutral 0 0 (a) 10 up Small Smal Up 0 8.6 None None No test |No test Q
Do~- 0 [¢] (d} 10 up -do- ~do- | -do- 0 8.6 -do- -do- No test |No test 0
Do~-- 0 0 (a} 0 -do- -do- | -do- 0 11.7 ~do~ -do- 58 70 (b)
Do-- 0 [ (d) 0 ~do- ~do~ | -do- 0 11.7 ~do~ -do~ 59 62 (b)
Do~-- 0 o} {c) [+} Large -do- | ~do- 0 11.7 1 by 4 -do~ (b) 28 (b)
Do~~ 0 0 (d) 0 -do- -do- | ~do~ o] 11.7 1l by 4 ~do-~ {b) 28 {(b)
Do-~ o] o] (f) 25 up -do- -do- | ~do~ 0 14.8 None -do- 64 (p) -2
Do-- 0 0 {d) 25 up -do- -do~ | -do~ 0 14.8 ~do= -do- 64 (b) -2

Full left 0 0 (ec) ¢ -do- Large | ~do- v} 11.7 -do~ £ _in. extensions| (b) No test | -11

8 installed(Fig.8
Do-= (g) o} (e) 0 -do~ ~do- | -do- 0 11.7 -do-~ ~do- {b) {b) -5

8Free, from trailing edge 17° down to 60° up
bModel did not trim in this angle-of-attack range
CFree, from trailing edge 60° down to 60° up

dFree, no

stops

fFree, from trailing edge 70° down to 70° up
8Right aileron 28°% up, left aileron 9° down

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

"ON ¥R
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TABLE II - Continued,
LONGITUDINAL~-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

¥

1-538

Model configuration Trim angle of attack
{deg)
W Center-of-|Cowl fin|
Aileron ing-tip | gievator | Elevator Wing Flap gravity size Large Large | Normal
Rudders |deflection| ‘TiEmer ljariection tab Elevator] y;, |Landinglgefiection| location {in., Modifications positive|{negative| f1ight
(deg) deflection| (4eg) deflection size |gjge gear (deg) {percent | model- range
(deg) {deg) M.A.C.) | scale) ,
K. Effect of elevator deflection. (Continued) ‘
Do~-- {h) 0 (c) 0 ~do- -do~ -do- 0 11.7 -do- -do- No test | No test{ -5
Do-= 0 [ 60 up 25 down ~do- -do- ~do- [o} 11.7 -do- -do- (b) 56 {b)
Do-- {g) 0 60 up 25 down -do~ -do-~ ~-do- 0 11.7 -do- -do- {b) 65 (b)
Do-~ {h) 0 60 up 25 down ~-do- ~do- -do- 0 11.7 ~-do- -do- (b} 54 (b}
Do~- [+} 0 60 down 25 up -do- -do- ~do~ 0 11.7 -do~ -do- 60 {b) -3
Do-- (g} [} 60 down 25 up -do~ -do- -do- 0 11.7 -do- ~do- 62 (b} -3
Do-- (h) 0 60 down 25 up -do- ~do- -do- 0 11.7 -do- ~do- 60 (b) +2

Neutral 0 0 (a) 0 Small -do- -do- 0 8.6 -do- None 67 67 -12
Do-~ 0 0 0 o} ~do- ~do~ -do- 0 8.6 -do~ ~do~ 65 75 -6
Do-~ 0 o] (d) 0 -do- -do- ~do- 0 -7.1 -do- -do- {b) {(b) -8
Do-- 0 0 (¢} 0 -do- ~do- ~do- 0 ~7.1 ~do- -do- (b) (b) -9
Do~~ 0 0 (d) 0 -do- -do- -do~ 0 -0.8 -do~ ~do- (b) (b) -8
Do-~ 0 o] 0 0 -do- -do- -do-~ 0 -0.8 ~do- -do- 54 53 -9

Full left (g) 0 60 up 25 down Large Large -do- 0 11.7 -do- £ -in, extensions (b) 65 (b}

) 8 installed(Fig.8)
Do-- (g) (¢} o ¢} -do- -do- -do- 0 11.7 -do- ~do- 75 70 -5
Do~~ 0 0 {c) 0 -do- -do- -do- 0 11.7 -do- ~do- {b) No test | 11
Do-~ 0 0 0 0 ~do- -do- -do- 0 11.7 -do- -do- 73 74 -4
Do-~ {h) 0 (c) ¢ ~do- -do~ -do- 0 11.7 ~do- -do- No test [No test -5
Do-- (h) 0 0 0 -do- -do~- -do~ 0 11.7 -do- -do- 7 73 -5
L. Effect of elevator tab deflection. ‘;

Neutral 0 0 (a) 5 up Large Small Up 0 11,7 % by 4 None 52 (P) -8
Do-- 0 0 ta) 10 up -do- | -do- | -do- 0 11.7 2 vy 4 -do- 52 thr | -6
Do-- 0 0 ta) 15 up ~do- | -do-| -do- 0 11.7 %- by 4 ~do- 57 () -5
Do-- 0 0 (a) 20 up -do- | -do-| -do- 0 11.7 % by 4 -do- 57 {b) -2
Do-- 0 0 (a) 25 up -do- | ~do-| -do- 0 1.7 %— by 4 -do- 59 b -1
Do-- 0 0 (f} 25 up -do- -do- ~do- 0 14.8 None ~do- 64 (P) -2

&free, from tralling edge 17° down to 60° up

PModel did not trim in this angle-of-attack range
CFree, from trailing edge 60° down to 60° up

dFree, no stops
fFree, from trailing edge 70° down to 70° up
8Right aileron 28° up, left aileron 9° down
hpight atleron 9° down, left alleron 28° up

NATIONAL: ADVISORY
COMMITTEE FOR AERONAUT KS

*ON HRW
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TABLE IX- Continued.,
LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration

Trim angle of attack

(deg)
. Center-of-iCowl fin
Alleron | Wing-tip | pjevator | Elevator Wing Flap gravity size Large | Large | Normal
Rudders |deflection| YIimmer ldeflection| 6 1&P Elevator( 4, |Landing|geriection| loeation | (in., Modifications positive negative | flight
(deg) deflection (deg) deflection aize aize gear (deg) (percent |model- range
(deg) {deg) M.A.C.) lscale)
L. Effect of elevator tab deflection. {Continued)
Do-- 0 0 (f) 25 down -do-~ ~do- -do- o] 14.8 ~do~ -do~ 65 60 -1
Do-- o} 0 {e) 25 up -do- -do- -do~ 0 11.7 ~do~ -do- 64 60 -1
Do-- o] o} (e) 25 down -do~ -do~- ~do~ 0 11.7 -do- ~do- 58 52 -10
Do-- 10 up 0 (e) 25 up ~do- Largei down 45 down 11.7 ~do- g—-ln. extensions 45 {b) -6
installed({ig. &
Do-- 10 up 0 (e} 25 down -do~ ~-do~ -do~ 45 down 11.7 -do~ -do- (b) 38 -14
Do-~ 10 up 0 (e) 25 up -do- -do- -do~- 45 down 11.7 -do- ~do- 64 {b) -6
Do~- 10 up o] {e) 25 down -do~ |[-do- | ~do- |45 down 11.7 ~do- None (b) 49 ~17
Do-- 0 20 down (el 25 up ~do~ -do- Up V] 14.8 ~do-~ 3 _in.extensions 83 {b) No test
8installed(ftig. &
Do-- 0 20 down (e) 25 down -do- -do- -do- 0 14.8 ~do- ~do- (b) 51 ~do~-
Do-- 0 0 (e) 0 -do- |-do- | -do- 0 14.8 -do- | %-in. extensions (v) | 42 -14
8installed f1g. 8]
Do-- 0 0 {c) 10 up -do- -do- ~do- 0 14.8 -do- -do~- 57 (b} -10
M. BEffect of aileron defliection.

Neutral 0 (o} {a) 25 up Large Small Up (o} 11.7 % by 4 None 59 (b) -1
Do-- Zé-up 0 (a) 25 up -do~ |-do- | -do- 0 11.7 % by 4 -do- 60 (b) 0
Do-- 5 up (o} le) 25 up -do- -do~- ~do- 0 18.0 % by 4 ~do- 656 (b) 0
Do-~ 0 0 (ec) 25 up -do- -do- -do- 0 18.0 f- by 4 ~do~- 65 {b) 0
Do-- | 10 down 0 te) 25 up -do~ |-do- | -do- 0 18.0 % by 4 -do- 63 (v) -3
Do-- 15 up o} {c) 25 up -do~ -do- ~do- 0 11.7 %— by 4 ~do-~ 62 (b} 3
Do-- 10 down 0 (e} 25 up ~-do- -do~ ~-do-~ 0 11.7 %- by 4 -do- 57 (b) -4
Do~~- 10 up o} (c) 25 up -do- ~do- -do- 0 8.6 f- by 4 -do- 52 (b) -1
Do-- 0 0 te) 25 up -do- |-do- | -do- 0 8.6 |2 by4 -do- 37 (b) -3

8Free, from trailing edge 17° down to 60° up NATIONAL ADVISORY.

PMode L
Cpree,
€Free,
fFree,

did not trim in this angle-of-attack range
from trailing edge 60° down to 60° up
from trailing edge 60° down to 70° up
from trailing edge 70° down to 70° up

COMMITTEE FOR AERONAUTICS
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TABLE II - Continued.
LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration

Trim angle:of attack

{deg)
Center-of-|Cowl fin
Aileron | ¥Wing-tip | gievator | Elevator Wi Flap gravity | size ,
Rudders |deflectlon{ bTiMmer lgerlection|, t&P ~ |Elevator ung Landingiqeriection| location| (in., Modifications Large | Large | Normal
t{deg) deflection| (qeg) deflection| size i p gear tdeg) {percent | model- positiveinegative| flight
{deg) ldeg) flze M.A.C.) | scale) range
M. Effect of aileron deflection., (Continued)
Do--~ | 10 down 0 (c) 25 up -do- |-do~ | -do- 0 8.6 %—by 4 ~do- 19 (b) -4
Do-- 10 up 0 te) 25 up -do~ |-do- | -do- 0 5.5 f-by 4 ~do~ 35 (b) -1
Do-- 5 up 0 te) 25 up -do- |[-do- | -do- 0 5.5 f by 4 ~do- 35 (b) -2
Do-- 0 0 (e} 25 up -do- |-do- | -do- 0 5,5 % by 4 -do- 26 by -2
Do-- 5 down 0 (c} 25 up -do- |-do- | -do- 0 5.5 f by 4 -do- 20 (v} -3
Do-- | 10 down 0 (c) 25 up -do- |-do- | -do- 0 5.5 % by 4 -do- b} (b} =3
Do-- 10 up 0 tc) 25 up -do- |-do- | -do-~ 0 -0.8 % by 4 ~do- 21 () -2
Do-- 5 up 0 {c} 25 up -do- -do- ~do- [o} -0.8 i- by 4 ~do~ 19 Ab) -2
Do-~ 0 ¢ {c) 25 up ~do- -do- -do- 0 -0.8 %— by 4 -do~- (b) {b) -3
Do-~ +10 down 0 {e) 25 up -do- -do- ~do- 0 -0.8 i- by 4 ~-do- {b) (b:) -4
Do-- 10 up 0 {c) 10 up ~do~ Large| Down 45 down 14.8 None {d) £-in, exten- {b) (b} -7
sions in- -10
stalled(Fig.8) -10
Do-- 0 0 (c) 10 up -do~ [-do- | -do- 45 down 14.8 -do- ~do- (b) 27 -13
Full left (g) 0 (c) -do- |[-do- Up 0 11.7 -do- -do- {b) {(b) -5
Do-- 0 0 (c) -do- | -do~ | -do- 0 11.7 -do- -do- {b). [No test | -11
Do-- (h) 0 (c) -do- -do- | -do- 0 11.7 -do- -do- No test| -do- -5
Do-~ (g} 0 60 up 25 down -do- | -do- | -do- 0 11.7 -do- -do- (b) 65 {b)
Do~- 0 0 60 up 25 down -do- ] -do- | -do- 0 11.7 ~do- ~do~ (b) 56 (b)
Do-- (h) 0 60 up 25 down ~do~ | -do- | -do- 0 11.7 ~do- ~do~ (b} 54 {(b)
Do-- (g) 0 0] 0 -do~ ~do~ ~do~ 0 11.7 -do=- -do- 75 - 70 -5
Do-- 0 [ 0 -do- ~-do- ~do- [ 11.7 -do- -do- 73 74 -4
Do-- th) 0 [} ~do- -do- -do~ 0 11.7 -do- -do-~ 77 73 -5
Do-- (g) 0 60 down 25 up ~do- | -do- | ~do- [o] 11,7 ~-do~ ~do~ 62 {b} -3
Do-- 0 0 60 down 25 up -do- | -do- | -do- 0 11.7 ~do- -do- 60 {b) -3
Do-- (h) 0 60 down 25 up -do- | -do- | -do- 0 11.7 ~do- ~do- 60 (b) 2
®Model did not trim in this angle-of-attack range NATIO fm v
[+ H ] L] cl““ lso“ .
dFree, from trailing edge 60° down to 60Y up COMMITTEE FOR ey
Free, no stops .
8Right aileron 28° up, left aileron 9° down

hRight

aileron 9° down, left aileron 28° up

‘ON YW
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TABLE II - Continued.
LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration

Trim angle of attack

{deg)
. ] Center-of-} Cowl 1in]
Aileron | Wing-tip | gjevator | Elevator .. _ . IWing |Landing] Flap gravity size Large | Large | Normal

Rudders |deflection| 'Fimmer Yeflection tab size tip gear |deflection| location {in., Modifications lpositive negative] flight

tdeg) [deflection (geg) deflection size (deg) (percent | model- range
ldeg) (deg) M.A.C.) | scale}
N. Effect of rudder deflection.

Neutral ¢} 0 (e) 25 up Large Small Up o} 11.7 None None 61 {b) -3

Full lefy 0 v} {c) 25 up ~do~ -do-| -de- 0 11.7 -do~ ~do- 61 {b) -4

Neutral (¢} 0 {ec) 0 ~-do- Large!| -do- 0 14.8 ~do- £ _in. extensions| {b) 42 -14

installed{fig.9

Full lefy 0 0 (c} Y ~do- ~do-| ~do- 0 | 11.7 -do- ~do- {(b) 45 ~11

0, Effect of wing-tip-trimmer deflection,

Neutral 0 0 (d) 0 Small Large Up 0 11.7 None None 58 58 |No test
Do-- o} 45 up {d) 0 -do- -do~! ~do- 0] 11.7 -do- -do- &8 55 ~do~
Do-- v} o} {d} 0 -do- -do-| -do~ [¢] 11.7 1 by 4 ~do~ {y) 45 -do~
Do-- 0 4% up (a) 0 -do- ~-do-| -do- 0 11.7 1l by 4 ~do~ (b) 32 ~-do~-
Do~~ 10 up 45 up {c} 0 Large -do~| down 45 down 18.0 % by 4 ~do- 64 29 -do-
Do-- 10 up 45 down {c) 0 ~do~ -do~| -do- 45 down 18,0 i- by 4 ~do- 50 45 -do~
Do-- 0 0 (e} 25 up -do~ ~do- Up 0 11.7 None |%-in. extensiona 57 (b) -2

8 installed(fig. 8
Do~~- (o} 20 up (¢ 25 up ~-do- -do~| ~do- 0 11.7 -do~ -do- 56 {(b) 2
Do-- 0 20 down (c) 25 up -do- -do~| -do- 0 11.7 -do- -do- 45 . (b) -6
P. Effect of landing gear.

Neutral o] 0 (e) 25 up Large Large Up ¢] 11,7 None None 63 (b) -2
Do-- Q 0 (e) 25 up -do- -do~| down ¢ 11.7 -do- -do- 64 {b) -2
Do-~ 0 0 {e) 25 up -do~- -do-| Up ] 11.7 -do- |% -in, extensions 57 (b) -2

8 installed(fig. 81
Do-~ 0 o (e) 25 up ~do~ -do-| down o] 11.7 ~do~ -do- {b) (b} -2
Do-- 0 0 {c) 10 up ~-do~ -do-j Up 0 14.8 -do- | -in, extensions | 57 (b} -10
8 installed(fig. 8} -1
Do-- 0 [¢] {c} 10 up -do- -do~| down 0 14.8 ~do- -do- (b) (b) -lg

PModel did not trim in this angle-of-attack range CO:F:“I.':'OE:A;&AE::)SI(::::ICS

Cpree, from trailing edge 60° down to 60° up

dl-‘ree, no stops

€Free, from trailing edge 60° down to 70° up

T B0
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TABLE IL.- Continued.
LONGITUDINAL~TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration

Trim angle of attack

deg)
" . Center-of~ [Cowl fin v
Aileron ing-tip | gievator | Elevator Wing . Flap gravity size :
Rudders {deflection| Trimmer |jeriection tab Elevator( ;" jlandingldeflection| location (in., Modifications Large | Large | Normal
(deg) deflection (deg) deflection size size gear (deg) {percent model- positive| negative flight
tdeg) tdeg) M.A.C.) | scale) : range
Q. Effect of flaps.

Neutral (o] 0 (e) 25 up Large Largej Down o} 11.7 None None 64 {b) -2
Do-- 10 up 0 (e) 25 up -do~ -do- ~do- 45 down 11.7 ~-do~ ~do- 64 {b) -6
Do-- 0 0 (c) 10 up -do-~ ~-do- -do- 0 14.8 -do- 2 _jn. extensions (b) (b) -10

8 installed(Fig.8) ‘ -6
Do-- 0 0 le) 10 up -do- ~do- ~do- 45 down 14.8 -do~ -do-~ (b} 27 -13
: -~10
Do~ 10 up 0 (c) 10 up -do- -do- -do- 45 down 14.8 -do- -do~ (b) (b} -10
-7

R. Effect of the landing condition (Flaps 45° down and landing gear extended).

Neutral 10 up o} (c) 0 Large Small| Down 45 down 11.7 -i- by 4 None 52 28 (b)
Do-- 0 0 te) 0 -do- |-do- | Up 0 11.7 f- by 4 ~do- 50 30 (b}
Do-- 10 up 0 fc) 0 -do- |-do- | Down |45 down 11.7 f— by 4 -do- tb) | 32 [MNo test
Do-- 0 0 (e 25 up -do-  |-do- | wp 0 1.9 2 by 4 ~do- 57 (b) | -do-
Do-~ 10 up 0 {e) 25 down -do- Large| Down 45 down 11.7 None -do~ {(b) 49 -17
Do-- o} 0 {e) 25 down ~-do- -do- Up 0 11.7 -do- ~-do- [b) 54 ~14
Do-- 10 up 0 (e) 0 -do- Small| Down 45 down 18.0 41 by 4 ~do=~ 60 .1 No test
Do-~ [0} 0 (e} 25 up -do- -do- Up 0 18.0 i- by 4 -do- 65 (b) No test
Do-~ 10 up [} (e} 25 down -do~ Large| -do- 45 down 11.7 None ~do~ {b) 49 -17
Do-- [o] 0 (e) 25 down -do- ~do- Up 0 11.7 -do- -do- {b) 54 -14
Do-~ 10 up 0 fe) 25 up -do- -do- | Down |45 down 11.7 -do- ~do~ 64 th) -6
Do-~ 0 o] (e} 25 up ~do- -do- Up 0 11.7 ~do- 2 _in. extensions 57 (b) -7

installed(PFig8)
Do-~ 10 up 0 {e) 25 up -do- ~-do- Down 45 down 11.7 -do~ -do- 45 ‘ﬁb) -6

bModel did not trim in this angle-of-attack range
from trailing edge 60° down to 60° up
from trailing edge 60° down to 70° up

CFree,
CFree,

NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICS
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TABLE II.- Concluded.
LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim angle of attack
{deg)
Wing-tip 1 Elevator Center-of- Cowl fin|
Alleron N Elevator Wing . Flap gravity size L
Rudders |deflection| irimmer ideflection| tab  [Elevator| {y, |Landinggerlection| location| (in., Modifications |pesssivel noctire frignt
(deg) deflect),ion {deg) deflect),xon 8lize | gjgze gear (deg) {percent | model- range
deg deg M.A.C.) scale)
R. Effect of the landing condition (Flaps 45° down and landing gear extended}. (Continued}
Do-- 10 up 0 (e) 25 down -do- -do~ ~do~- 45 down 11.7 ~do- ~-do- (b) 38 -~14
Do-- 0 0 (e) 25 up ~do- -do~ Up 0 11.7 None |2 -in. extensions (b} Ab) -3
8 installed(Fig.8)
Do-- 10 up 0 {e) 25 up -do~ -do- Down 45 down 11.7 -do- -do- (b) {b) -8
Neutral 0 o} {c} 10 up Large Large up o} 14.8 None -do- 57 (b) _;é
Do-- 10 up 0 te) 10 up -do- |-do- | Down | 45 down 14.8 -do- -do- (b1 | (b 1
. S. Final configuration.
Full left {g) 0 (e) 0 Large Large Up o] 11.7 None |[% -in. extensions (b) (b) -5
8 installed(Fig. 8)
Do-- (g} 0 60 up 25 down -do~ ~do- | -do- 0 11.7 -do- -do- (b) 65 (b)
Do-- (g) 0 0 0 -do- ~-do~ -do- 0 11.7 ~do- ~do~ 75 70 -5
Do-- (g} 0 60 down 25 up -do- -do- -do- 0 11.7 ~do- -do- 62 (b) -3
Do-- 0 0 -do- 25 up -do~ ~-do-~ ~-do~ 0] 11,7 -do~ -do- 60 {b) -3
Do-~ 0 0 0 o] ~do~ -do- -do~ 0 11.7 -do- -do~ 73 74 -4
Do-~ 0 0 60 up 25 down -do- ~do- -do- 0 11.7 -do- -do- {b} 56 (b)
Do-- 0 0 {ec) o] -do- ~do- -do- 0 11.7 -do~- ~do~ {b) No test -11
Do-- (h) 0 (e) 0 ~do- -do- -do- 0 11.7 -do- -do- No test| ~-do- -5
Do-- (h) 0 60 up 25 down -do- -do- -do- o] 11.7 ~do- ~do- {b) 54 (b)
Do-- (h) 0 0 0 -do- -do- -do~ 0 11.7 -do- ~do~- Va4 73 -5
Do-- (h} o} 60 down 25 up ~-do~ ~-do- ~do- [o} 11.7 ~do- ~do~ 60 (b) 2
b im 1 i -of-
Model did not trim in this :ngle of a.t,t,z.ck range NATIONAL ADVISORY
CFree, from trailing edge 60° down to 60° up COMMITTEE FOR AERONAUTICS -
€Free, from trailing edge 60° down to 70° up
8Right alleron 28° up, left aileron 9° down

hRight

aileron 9°2 down, left aileron 28° up

"ON YHW
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MR No. L5G31
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£ AILERON

£ ELEVATOR
HINGE

28.72"

;\#{éaat‘ 25%Chord
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-.J235"
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1763°
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2 RUDDER HINGE

Figure l.-~ The 0.058-gcale model of the Curtiss-wright XP-55 alrplane

tested in the 1§-toot free-spinning tunnel.
incidence, 4.25 , leading edge up.

Wing root chord
Tip ohord incidence, 0.75°,

lesding edge up. Center=of-gravity location shown is for the

normal loading with the landing gear retracted.

NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICS
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NATIONAL ADVISORY
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Figunre 2. - Leadlng-edge root spoilers tested on the
0.059~scale model of the XP-55 airplane. Dimensions
are nodel soale.
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MR No. L5G31

Figure 3.- The 0.059-scale model of the Curtiss-Wright
XP-55 airplane in the clean and landing conditions.

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS
LANGLEY MEMORIAL AERONAUTICAL LABORATORY — LANGLEY FIELD. VA.
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NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Figure 4.~ Large and small elevators tested on the 0,059-scale model of the XpP-55 airplane,
Dimensions are model scale, ‘
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Trimm arge wing tip /2.41 F¢,
hinge fime Smoll wing tp 9.95Ft? =

W/ng-tlp trimmer
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Small wing tip " r hinge hne

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Figure 5.~ Large and small wing tips tested on the 0.059-scale model of the XP~55 alrplane.
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" NATIONAL ADVISORY
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Figure 6. - Leading-edge spollers tested on the 0,059~scale
model of the XP-55 alrplane. Dimensions are model scalee
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Figure 7 . = Fence tesved on the 0.059-scale model of the

XP=55 airplane. Dimensions are model scale.
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Figure 8 .- Extensions of the wing-tip trimmers tested
on the 0,059-s0ale model of the XP-55 sirplane.
Dimensions are model scale.

" R udder hinge line
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Figure 9. -~ Plan view of the 2-inch by 4-inch cowl fins tested on
%he 0.059-scale model of the XP-55 alrplane. Cowl fins are in
horizontal plane through thrust line. Dimensions are model scale.
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Figure 10.- The 0.059-scale model of the XP-55 airplane as
mounted on the longitudinal~trim rig.
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Original

Final

- -

1 and final configurations of the 0.059-scale model

Figure 1l,- Comparison of origina
of the XP-55 airplane.




